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To evaluate positive selection in the vesicomyid bivalves, we used branch models in the present 138 study. First, a one-ratio model (M 0 ), the simplest model, which allows only a single ω ratio for all 139 branches in the phylogeny [50] , was used to preliminarily estimate the ω value for the gene sequences. (Table 2) . For the C. indicated that the free-ratio model fit the data better than the one-ratio model (Table 3) , which means 338 that the  ratios are indeed different among lineages. Furthermore, the two-ratio model was also found 339 to fit the data better than the one-ratio model (Table 3) evolutionary time and acts on only a few sites; thus, the signal for positive selection is usually 349 swamped by those for continuous purifying selection that occur on most sites in a gene sequence 350 [87, 93] . In the present study, branch-site models were used to detect possible positively selected sites in 351 the vesicomyid bivalves (Table 4) . Ten residues, which were located in cox1, cox3, cob, nad2, nad4 352 and nad5, were identified as positively selected sites with high BEB values (> 95%). 
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